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DETAILED ACTION 



Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

1. Claims 1 5 2, 5 5 and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by Masetti 
et al. ("Optical Fiber Buffer for High-Performance Broadband Switching"). 

2. Regarding claim 1, Masetti et al. discloses a device (fig. 7) comprising an input optical 
waveguide (fig. 7, synchronisation fibre); an optical splitter (fig. 7, fibre splitter) configured to 
split optical signals multiplexed on a time axis (fig. 7, 256-bit pattern generator) that are entered 
at the input optical waveguide (fig. 7, synchronisation fibre) into plural sets; an optical delay 
waveguide array formed by a plurality of optical delay waveguides with mutually different delay 
amounts in units of time-slots (fig. 7, delay lines) which are configured to delay the optical 
signals split by the optical splitter (fig. 7, fibre splitter); an optical combiner configured to 
combine the optical signals (fig. 7, fibre combiner) delayed by the optical delay waveguide array 
(fig. 7, delay lines); an output optical waveguide (fig. 7, waveguide at f-p filter) connected to an 
output port of the optical combiner (fig. 7, fibre combiner); and an optical gate configured to gate 
the optical signals outputted from the optical combiner or entered into the optical delay 
waveguide array such that parts of the optical signals of different sets are extracted during a 
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prescribed time-slot region (fig. 7, optical gates); wherein at least one of the optical splitter, the 
optical delay waveguide array, the optical combiner, and the optical gate has an optical 
amplitude adjustment function for adjusting amplitudes of the optical signals (fig. 10); and 
wherein the optical signal processing device is a purely optical device for optically processing 
the optical signals multiplexed on the time axis that operates entirely in an optical region (fig. 7, 
device from laser module to receiver). 

3. Regarding claim 2, Masetti et al. further discloses wherein the optical delay waveguide 
array delays the optical signals (fig. 7, delay lines) and the optical amplitude adjustment function 
adjusts the amplitudes of the optical signals (fig. 10) such that an amplitude of an output signal 
of the optical gate (fig. 7, optical gates) represents a digital-to-analog (fig. 7, 256-bit pattern 
generator and sampling oscilloscope) converted value of the optical signals. 

Note that the functional recitation of amplitude of an output signal of the optical gate 
representing a digital-to-analog converted value of the optical signals has not been given 
patentable weight because it is narrative in form. 

4. Regarding claim 5, Masetti et al. further discloses wherein the optical gate includes a 
plurality of optical gate elements (fig. 7, optical gates) respectively provided on the optical delay 
waveguides of the optical delay waveguide array (fig. 7, delay lines). 

5. Regarding claim 7, Masetti further discloses wherein the optical amplitude adjustment 
function adjusts the amplitudes of the optical signals (fig. 10) such that the optical signals 
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outputted from the optical delay waveguide array (fig. 7, delay lines) are combined by the optical 
combiner (fig. 7, fibre combiner) at respectively different intensities. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 3 and 4 are rejected under 35 U.S.C. 103(a) as being unpatentable over Masetti et 
al. as applied to claim 1 above, and further in view of Stone et al. (US Patent 5982515). 

7. Regarding claim 3, Masetti et al. discloses a device as recited above. Masetti further et 
al. discloses the optical gate (fig. 7, optical gates) between the optical combiner (fig. 7, fibre 
combiner) and an output optical waveguide (fig. 7, waveguides after delay lines). 

However, Masetti does not disclose optical components on a substrate. 
Stone et al. teaches optical components on a substrate (fig. 16). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. with the substrate of Stone et al., 
since one would be motivated to make such a modification to provide more structural stability 
(fig. 16) as implied from Stone et al. 
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8. Regarding claim 4 and for purposes of being concise, Masetti et al. as modified above 
suggests a device as recited above. Masetti et al. further discloses the optical gate (fig. 7, optical 
gates) connected to the output optical waveguide (fig. 7, waveguide after delay lines). 

However, Masetti et al. does not disclose the optical gate outside the substrate. 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. as modified above with the optical 
gate outside the substrate, since rearranging parts of an invention involves only routine skill in 
the art. One would be motivated to make such a modification for easier replacement of defective 
parts. 

9. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masetti et al. as 
applied to claim 5 above, and further in view of Wickham et al. (US Patent 6708003). 

Masetti et al. discloses a device as recited above. 

However, Masetti does not disclose phase controllers respectively provided on optical 
delay waveguides of an optical delay waveguide array. 

Wickham et al. teaches phase controllers (fig. 1, #22) respectively provided on optical 
delay waveguides of an optical delay waveguide array (fig. 1, #28). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. with the phase controllers of 
Wickham et al., since one would be motivated to make such a modification to better control the 
optical signal for more efficient transmission to a destination point (abstract) as implied from 
Wickham et al. 
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10. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masetti et al. as 
applied to claim 1 above, and further in view of Wickham et al., Okuno et al. (JP 11-133364), 
and Ishida et al. (US Patent 59371 17). 

Masetti et al. discloses a device as recited above. 

However, Masetti et al. does not disclose waveguides provided in forms of silica-based 
optical waveguides and a Mach-Zehnder switch having a thin film heater connected with another 
thin film heater as the amplitude controller. 

Wickham et al. teaches waveguides provided in forms of silica-based optical waveguides 
(col. 4, lines 11-13). Okuno et al. teaches a Mach-Zehnder switch having a heater (fig. 1, #10) 
connected with another heater (fig. 1, #11) as the amplitude controller (title). Ishida et al. 
teaches thin film heaters in Mach-Zehnder switches (fig. 22, #165). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. with the silica-based waveguides 
of Wickham et al., since one would be motivated to make such a modification to more easily 
place the components of the device on a compact surface substrate (fig. 1, substrate under #12) 
as implied from Wickham et al. 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. with the Mach-Zehnder switch as 
an amplitude controller of Okuno et al., since one would be motivated to make such a 
modification to provide a controller with higher reliability (abstract, problem to be solved) as 
shown by Okuno et al. 
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It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. as modified above with the thin 
film heater of Ishida et al., since one would be motivated to make such a modification to make 
the device more compact (col. 1, line 56, "thin film") as implied from Ishida et al. 

1 1. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masetti et al. as 
applied to claim 1 above, and further in view of Kito et al. (JP 09-258045). 

Masetti et al. discloses a device as recited above. 

However, Masetti et al. does not disclose a multi-mode interference optical coupler. 

Kito et al. teaches a multi-mode interference optical coupler (abstract, solution). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. with the coupler of Kito et al., 
since one would be motivated to make such a modification for faster optical transmissions in 
optical communication systems (abstract, problem to be solved) as implied from Kito et al. 

12. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masetti et al. as 
applied to claim 1 above, and further in view of Inoue et al. (US Patent 5546483). 

Masetti et al. discloses a device as recited above. 

However, Masetti et al. does not disclose a TE/TM converter. 

Inoue et al. teaches a TE/TM converter (col. 16, lines 1-10). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. as modified above with the 
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TE/TM converter of Inoue et al., since one would be motivated to make such a modification to 
achieve polarization-independent operation (col. 15, lines 54-67) as implied from Inoue et al. to 
thereby reduce birefringence and obtain a better signal. 

13. Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Masetti 
et al. in view of Amersfoort et al. (US Patent 574881 1). 

For purposes of being concise, Masetti et al. discloses a device as recited above. Masetti 
et al. further discloses optical gates, which would necessarily extract at identical timing (fig. 7, 
optical gates), since the timing of the extraction process stays the same each time the gate is 
turned on. 

However, Masetti et al. does not disclose a switch and second array. 

Amersfoort et al. teaches a switch and second array (fig. 14, #174, 176, and 178). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. with the switch and second array 
of Amersfoort et al., since one would be motivated to make such a modification to create 
networks where signals are switched among fibers without the necessity of converting the signal 
to electrical form (col. 1, lines 25-30) as implied from Amersfoort. 

14. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masetti et al. and 
Amersfoort et al. as applied to claim 1 1 above, and further in view of Wickham et al. and Ishida 
et al. 

Masetti et al. as modified above suggests a device as recited above. 



Application/Control Number: 09/802,168 Page 9 

Art Unit: 2882 

However, Masetti et al. does not disclose waveguides provided in forms of silica-based 
optical waveguides and a Mach-Zehnder switch having a thin film heater. 

Wickham et al. teaches waveguides provided in forms of silica-based optical waveguides 
(col. 4, lines 11-13). Ishida et al. teaches a Mach-Zehnder switch having a thin film heater (fig. 
22, #165). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. as modified above with the silica- 
based waveguides of Wickham et al., since one would be motivated to make such a modification 
to more easily place the components of the device on a compact surface substrate (fig. 1, 
substrate under #12) as implied from Wickham et al. 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. as modified above with the Mach- 
Zehnder switch of Ishida et al., since one would be motivated to make such a modification to 
make the device more compact (col. 1, line 56, "thin film") as implied from Ishida et al. 

15. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masetti et al. and 
Amersfoort et al. as applied to claim 1 1 above, and further in view of Kito et al. 

Masetti et al. as modified above suggests a device as recited above. 

However, Masetti et al. does not disclose a multi-mode interference optical coupler. 

Kito et al. teaches a multi-mode interference optical coupler (abstract, solution). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. as modified above with the 
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coupler of Kito et al., since one would be motivated to make such a modification for faster 
optical transmissions in optical communication systems (abstract, problem to be solved) as 
implied from Kito et al. 

16. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Masetti et al. and 
Amersfoort et al. as applied to claim 1 1 above, and further in view of Inoue et al. 

Masetti et al. as modified above suggests a device as recited above. 
However, Masetti et al. does not disclose a TE/TM converter. 
Inoue et al. teaches a TE/TM converter (col. 16, lines 1-10). 

It would have been obvious, to one having ordinary skill in the art at the time the 
invention was made, to incorporate the device of Masetti et al. as modified above with the 
TE/TM converter of Inoue et al., since one would be motivated to make such a modification to 
achieve polarization-independent operation (col. 15, lines 54-67) as implied from Inoue et al. to 
thereby reduce birefringence and obtain a better signal. 

Response to Arguments 

17. Applicant's arguments filed 10/3/05 have been fully considered but they are not 
persuasive. 

Applicants argue that Masetti et al. does not disclose an optical gate configured to gate 
the optical signals outputted from the optical combiner or entered into the optical delay 
waveguide array, such that parts of the optical signals in different sets are extracted during a 
prescribed time-slot region. The Examiner disagrees. As pointed out by Applicants, Masetti et 
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al. discloses optical gates which are operated at different timings and different time intervals, 
using a gating sequence generator so that only one gate is in the on state at a time. This reads on 
an optical gate configured to gate optical signals (i.e., "optical gates which are operated at 
different timings and different time intervals") entered into the optical delay waveguide array, 
such that parts of the optical signals in different sets (i.e., optical signals on different delay lines) 
are extracted during a prescribed time-slot region (i.e., "so that only one gate is in the on state at 
a time"). In each prescribed time-slot region, only one gate is in the on state at that prescribed 
time-slot region. Therefore, Masetti et al. does disclose an optical gate configured to gate the 
optical signals outputted from the optical combiner or entered into the optical delay waveguide 
array, such that parts of the optical signals in different sets are extracted during a prescribed 
time-slot region. Applicants' arguments are not persuasive, and the claims remain rejected. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
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however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chih-Cheng Glen Kao whose telephone number is (571) 272- 
2492. The examiner can normally be reached on M - F (9 am to 5 pm). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ed Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




